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CFR Code of Federal Regulations
CKD cement kiln dust
EPA Unites States Environmental Protection Agency
IDNR Iowa Department of Natural Resources
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Executive Summary

The Northwestern States Portland Cement Company Superfund site (Site) is located on a
portion of the Holcim (US) Inc. cement manufacturing facility which is located north of Mason City,
Iowa.  The area where the contamination is located is known as the West Quarry.  The remedy for the
Site included capping of the West Quarry and construction of a drainage system to minimize water
infiltration; installation of dewatering wells and a treatment system to treat the contaminated
groundwater before discharging to nearby Calmus Creek; and groundwater monitoring to confirm the
effectiveness of these actions.  The Site achieved construction completion with the signing of the
Preliminary Closeout Report on December 23, 1993.  The Site was deleted from the National Priorities
List on August 31, 1995.  The trigger for this five-year review was the signing of the First Five-Year
Review Report on June 25, 1997.

The determination that has been made during this five-year review is that the remedy continues
to function as designed.  The immediate threats have been addressed and the remedy continues to be
protective.
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Five-Year Review Summary Form

SITE IDENTIFICATION

Site name (from WasteLAN):  Northwestern States Portland Cement Company

EPA ID (from WasteLAN):  IAD980852461

Region:  7 State:  IA City/County:  Mason City/Cerro Gordo County

SITE STATUS

NPL status:  G Final  X Deleted G Other (specify) 

Remediation status (choose all that apply):  G Under Construction  X Operating  G Complete

Multiple OUs?*  G YES  X NO Construction completion date:  12/23/1993

Has site been put into reuse?  G YES  X NO

REVIEW STATUS

Lead agency:  X EPA  G State  G Tribe  G Other Federal Agency

Author name:  Diana L. Engeman

Author title:  Remedial Project Manager Author affiliation:  U.S. EPA - Region 7

Review period:** 11/5/2001  to  9/16/2002

Date of site inspection:  4/25/2002

Type of review:
X Post-SARA G Pre-SARA   G NPL-Removal only
G Non-NPL Remedial Action Site    G NPL State/Tribe-lead
G Regional Discretion

Review number:  G 1 (first)  X 2 (second)  G 3 (third)  G Other (specify)

Triggering action:
G Actual RA Onsite Construction at OU #____ G Actual RA Start at OU#____
G Construction Completion X Previous Five-Year Review Report
G Other (specify) 

Triggering action date (from WasteLAN):  6/25/1997

Due date (five years after triggering action date):  6/25/2002

* [“OU” refers to operable unit.]
** [Review period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.]
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Five-Year Review Summary Form, cont’d.

Issues:
Schedule for future groundwater monitoring needs to be determined.

Request by Holcim to abandon monitoring wells HOL-MW2A, HOL-MW2C, and HOL-MC11B.

Request by Holcim to discontinue analysis of groundwater samples for metals.

Request by Holcim to discontinue analysis of groundwater samples for phenols.

Recommendations and Follow-up Actions:
Groundwater monitoring will be conducted once annually pursuant to the Statement of Work attached
to the Consent Decree.

Monitoring wells HOL-MW2A, HOL-MW2C, and HOL-MW11B may be properly abandoned.

Metals analysis may be discontinued at HOL-MW1B, HOL-MW2CR, HOL-MW4, HOL-MW5A, HOL-
MW5B, HOL-MW8, HOL-MW9, HOL-MW11A, and HOL-MW12.

There will be no change in the requirement to analyze for phenols at all monitoring wells.

Protectiveness Statement:  The remedy at the Northwestern State Portland Cement Company site
is protective of human health and the environment. 
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Second Five-Year Review Report

I. Introduction

The purpose of five-year reviews is to determine whether the remedy at a site is protective of
human health and the environment.  The methods, findings, and conclusions of reviews are documented
in Five-Year Review Reports.  In addition, Five-Year Review Reports identify issues found during the
review, if any, and recommendations to address them.

The Agency is preparing this five-year review pursuant to Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) Section 121(c) and the National Contingency
Plan (NCP).  CERCLA § 121 states:

If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such
remedial action no less often than each five years after the initiation of such
remedial action to assure that human health and the environment are being
protected by the remedial action being implemented.  In addition, if upon such
review it is the judgment of the President that action is appropriate at such site in
accordance with section [104] or [106], the President shall take or require such
action.  The President shall report to the Congress a list of facilities for which
such review is required, the results of all such reviews, and any actions taken as a
result of such reviews.

The agency interpreted this requirement further in the NCP;   40 CFR § 300.430(f)(4)(ii)
states:

If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than every
five years after the initiation of the selected remedial action.

The United States Environmental Protection Agency (EPA) Region VII has conducted a five-
year review of the remedial actions implemented at the Northwestern States Portland Cement
Company (NWSPCC) site in Cerro Gordo County, Iowa.  This review was conducted from
November 2001 through September 2002.  This report documents the results of the review.

This is the second five-year review for the NWSPCC site.  The triggering action for this review
is the date of the first five-year review, as shown in EPA’s WasteLAN database: June 25, 1997.  The
five-year review is required due to the fact that hazardous substances, pollutants, or contaminants
remain on the site above levels that allow for unlimited use and unrestricted exposure.
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II. Site Chronology

Table 1
Chronology of Site Events

Event Date 

Initial discovery of contamination 5/12/1986

Final listing on National Priorities List (NPL) 8/30/1990

Remedial Investigation/Feasibility Study (RIFS)
complete

3/1990

Proposed Plan available for public comment 3/1990

Record of Decision (ROD) signed 6/26/1990

Remedial Design (RD) started 5/21/1991

Consent Decree for Remedial Design/Remedial
Action (RD/RA) finalized

10/10/1991

Remedial Design completed 6/5/1992

Remedial Action (RA) construction began 6/24/1992

Preliminary Close Out Report signed 12/23/1993

Final Close Out Report 9/26/1994

Deletion from NPL 8/31/1995

Previous five-year review 6/25/1997

III. Background

Physical Characteristics

The NWSPCC site consists of the Holcim (US) Inc. (Holcim) cement manufacturing facility
located just north of Mason City, Iowa, near the intersection of 25th Street and U.S. Highway 65.  The
facility has been known as the Northwestern States Portland Cement Company and Holnam, Inc. in the
past.  In general, the remedial actions at the Site involved an area known as the West Quarry located
west of the Holcim plant.  The Site location is as indicated on Attachments 1 and 2.  Access to the
NWSPCC site is through the Holcim facility office located west of U.S. Highway 65 on 17th Street
N.W.
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Land and Resource Use

The Site is located on the north side of the Mason City residential area.  Another cement
manufacturing plant is located just north of the NWSPCC site, with Calmus Creek between them. 
Calmus Creek flows to the Winnebago River, which is less than one mile east of the Site.

Groundwater flow in the area of the Site was primarily to the northeast, toward Calmus Creek
and the Winnebago River.  Potential pathways of groundwater migration were found to exist via the
upper bedrock of the Devonian aquifer.  Ten private wells drawing water from this aquifer were
identified about a mile north of the Site as well as three wells in the Lime Creek Nature Preserve about
a mile and a half northeast of the Site.  Wells with higher capacity are completed in the Cambrian
Jordan Sandstone at depths greater then 1200 feet and include the cement plant well and Mason City
water supply wells.  These deep wells are typically uncased through the Devonian aquifer, allowing
Devonian water to enter the well.

History of Contamination

Cement has been manufactured at the NWSPCC site since 1908.  The area referred to as the
West Quarry was mined for limestone, a raw material for cement production, until 1950.  The West
Quarry had reached a depth of approximately 40 feet and covered an area of about 150 acres.  In
1969, the company began using the West Quarry for the disposal of waste cement kiln dust (CKD). 
When disposal activities ceased in 1985 approximately two million tons of CKD had been placed in the
quarry and the quarry’s unfilled area had been reduced to approximately 40 acres.  The open portion
of the quarry filled with approximately 420 million gallons of water, known as the West Quarry pond.

In 1979, two seeps emerged from the northeastern portion of the filled West Quarry, and the
water traveled over land and into Calmus Creek.  The Iowa Department of Natural Resources (IDNR)
found that downstream from the West Quarry the creek water potential of Hydrogen (pH) was
elevated and the total dissolved solids were also above background levels.  In October 1980, water
samples obtained from the West Quarry pond had a pH value of about 12.5.  A fish kill occurred in
Calmus Creek in September 1986.

The major concerns at the NWSPCC site were contaminated surface water and groundwater
resulting from contact with waste CKD in the West Quarry.  The CKD is composed of a primary
cement component, calcium oxide (CaO), which reacts with water and releases hydroxide ions (OH-)
into solution.  The hydroxide ion concentration directly controls the pH level of an aqueous solution. 
Local groundwater and surface water have been impacted by high pH levels, and by an increase in total
dissolved solids content, as well as elevated levels of potassium, sulfate, and sodium.  Trace amounts of
heavy metals and phenol have also been detected sporadically.  Of the contaminants identified, only
arsenic is a possible carcinogen.  The CKD in the West Quarry is a Resource Conservation and
Recovery Act (RCRA) hazardous waste.  Water at the West Quarry having a pH value greater than
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12.5 exceeds the RCRA criterion for corrosivity and is therefore a RCRA hazardous waste.

Initial Response

In 1984, the University of Iowa Hygienic Laboratory conducted an investigation of Calmus
Creek, which empties into the Winnebago River less than one mile east of the Site.  During this
investigation it was determined that surface water contamination of Calmus Creek was directly related
to the NWSPCC site.  According to the study, highly alkaline water, contaminated by contact with
CKD stored in the West Quarry, had been discharged into Calmus Creek and had caused the creek to
become contaminated.

In 1987 the EPA Region VII conducted a Site Inspection.  Based upon the results of the Site
Inspection, the NWSPCC site was proposed for the National Priorities List (NPL) in June 1988 and
was added to the final NPL listing in August 1990.

In 1990 the Northwestern States Portland Cement Company completed an RI/FS under the
enforcement oversight of the IDNR.  In March 1990 the Proposed Plan identifying the preferred
remedy was presented to the public, starting the period for public comment.

Basis for Taking Action

The U.S. Public Health Service Agency for Toxic Substances and Disease Registry (ATSDR)
produced a draft Health Assessment for the NWSPCC site, which concluded that the Site was a
potential health concern because of the potential risk to human health resulting from possible exposure
to hazardous substances at concentrations that may result in adverse health effects.  The ATSDR
assessment expressed a concern for potential human exposure to chromium, lead, sodium, sulfate, and
elevated pH via ingestion of groundwater from on site and off site private wells.  Also, human exposure
to elevated pH may occur and may have occurred in the past via dermal contact, ocular contact, and
incidental ingestion of on site soil, sediment, surface water, and groundwater, and via inhalation of
reintrained dust.

An Endangerment Assessment was conducted as a part of the remedial investigation.  Arsenic
was identified as presenting an unacceptable level of carcinogenic risk due to the consumption of
groundwater from the Site.

The Endangerment Assessment did not address the major parameters affecting water quality at
the Site.  These parameters included the concentrations of sodium, potassium, sulfate, as well as the pH
and total dissolved solids.  All of these parameters have been found at elevated levels in groundwater
and surface water at the NWSPCC site.

IV. Remedial Actions
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Remedy Selection

The ROD for the NWSPCC site was signed on June 26, 1990.  Remedial action objectives
(RAOs) were developed as a result of data collected during the RI to aid in the development and
screening of remedial alternatives that were considered for the ROD.  The RAOs, related to in situ
hydraulic isolation of the CKD deposit, for the Site were:

C Establishing inward hydraulic gradients around and beneath the CKD body, thus
preventing off site migration;

C Minimizing saturation of the waste CKD;

C Recovering, treating, and discharging impacted groundwater; and

C Assessing the effectiveness of the remedial actions through long-term groundwater
monitoring.

The selected remedy in the ROD includes the following actions:

C Dewatering of the West Quarry, which contained high pH water, acid-neutralization
(treatment of the water), and discharge of the treated water into Calmus Creek;

C Construction of a permanent drain system in the dewatered West Quarry to collect
precipitation runoff and groundwater inflow to the quarry;

C Placement of an engineered clay cap over the area of the West Quarry filled with CKD
to minimize infiltration through the CKD;

C Installation of bedrock dewatering wells to collect contaminated groundwater beneath
the West Quarry, preventing migration of contaminated groundwater from the Site, and
maintaining groundwater levels below the CKD;

C Installation of CKD dewatering wells, if necessary, to facilitate CKD dewatering;

C Treatment of contaminated water to meet IDNR National Pollution Discharge
Elimination System (NPDES) discharge permit limits for discharge to Calmus Creek;
and

C Assurances that the dewatering system will be operated in perpetuity to maintain
isolation of water from the waste CKD and to collect and treat any contaminated water
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which is generated by the West Quarry.
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Remedy Implementation

In a Consent Decree (CD) entered into with the United States on October 10, 1991,
Northwestern States Portland Cement Company and Holnam Inc. agreed to perform the RD/RA and
pay past costs and response costs associated with the cleanup of the Site.  The RD was conducted in
conformance with the ROD.  The RD was approved by the EPA on June 24, 1992.

The major components of the RA, as stated in the ROD, commenced in 1989 with dewatering
of the West Quarry.  Construction of the cap over the quarry, the water treatment system, and
groundwater extraction system began in June 1992 and were completed in October 1993.  The low
permeability clay cap was constructed to isolate the West Quarry from surface resaturation.  Seven
groundwater extraction wells were installed around the West Quarry to lower the water table below the
CKD.  Two additional groundwater monitoring wells were installed to enhance site monitoring. 
Attachment 3 shows the locations of monitoring wells. Attachment 4 shows the locations of the cap,
extractions wells, and the treatment system. 

According to the CD, the water removed from the West Quarry shall be treated until such time
as samples of the water meets the performance standards for two consecutive quarters.  The
performance criteria for the water are as follows:

C pH 6.5-8.5

C Chromium 0.050 milligram per liter (mg/l)

C Lead 0.050 mg/l

C Cadmium 0.005 mg/l

C Nickel 0.200 mg/l

These performance standards are based on the EPA Maximum Contaminant Levels (MCLs) for
drinking water.  MCLs, which are set forth at 40 CFR Part 141, are the permissible level of a
contaminant in water which is delivered to any user of a public water system.

Operation, monitoring, and maintenance of the system by Holcim has been on-going to achieve
the RAOs identified for the Site.  The extraction wells, which range from 160 to 220 feet deep, are able
to produce sustainable production rates between 15 and 35 gallons per minute.  The water pumped
from the open portion of the West Quarry drainage system and from the groundwater extraction system
is treated , as necessary, prior to discharge into Calmus Creek.  The performance standards in the CD
for the water discharged from the treatment system into Calmus Creek are as follows:
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C pH 6.0-9.0

C Phenols 0.050 mg/l (maximum)

C Total Suspended Solids (TSS) 30 mg/l (average)
45 mg/l (maximum)

For discharge from the treatment system, the remedy shall achieve, at a minimum, the effluent standards
established in the Iowa NPDES permit to meet the water quality standard of 750 mg/l of total dissolved
solids.

The Site achieved construction completion status when the Preliminary Close Out Report was
signed on December 23, 1993.  The EPA and the state determined that all RA construction activities
were performed according to the specifications.  The Final Close Out Report for the Site was signed on
September 26, 1994, and the Site was deleted from the NPL on August 31, 1995.

System Operations/Operation and Maintenance

Holcim continues to conduct long-term monitoring, inspection, and maintenance activities
according to the Operations and Maintenance Manual, dated June 1994 and the Quality Assurance
Project Plan, dated June 1992.  The primary activities associated with the operation and maintenance
(O&M) of the remedy include the following:

C Operating and maintaining the groundwater extraction system;

C Operating and maintaining the groundwater treatment facility;

C Inspecting, mowing and repairing erosion in the cap and drainage system; and

C Monitoring groundwater and maintaining the monitoring wells.

Table 2 gives the annual O&M costs for the Site for the past five years, as provided by Holcim. 
The estimate for O&M costs that was included in the ROD was approximately $65,000 per year after
the first year of operation.  The CD directed that the cost estimate for O&M, which was developed
during the FS, be refined and submitted in the final RD.  The estimate for O&M in the RD was
$115,500, which is much closer to the actual costs than the amount that was included in the ROD.  In
the past five years these costs have been higher than $115,500, on average.  Implementation of the
recommendations in this Five-Year Review Report should result in a reduction in the annual O&M
costs.
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Table 2
Annual Operation and Maintenance Costs

Year Total Cost rounded to nearest $1,000

1997 $120,000

1998     65,000

1999   140,000

2000   185,000

2001   128,000

V.     Progress Since the Last Review

The protectiveness statements in the first Five-Year Review Report were as follows:
“The groundwater extraction and treatment systems continue to be fully operational and
functional.  Operation of the systems treats the contaminated water collected and
produces the groundwater table below the waste CKD, the inward hydraulic gradients,
and the prevention of off site migration of site contaminants.  The Remedial Objectives
for the NWSPCC site remedy, as listed in Section 3.0, continue to be goals that are
protective.”

The recommendations made in the first Five-Year Review Report were that remedial actions at
the Site continue to be operated, maintained, and monitored indefinitely according to the approved
O&M plan per the existing schedule. 

VI. Five-Year Review Process

Administrative Components

Holcim was notified of the initiation of the five-year review on February 8, 2002.  The five-year
review was conducted by Diana Engeman of the EPA, Remedial Project Manager for the NWSPCC
site, with assistance by other members of the Regional technical staff.  Robert Drustrup of the Iowa
Department of Natural Resources and Melissa Lauterbach-Barrett of the Iowa Department of Public
Health assisted in the review as representatives of support agencies.

Community Involvement

In April 2002 a notice was placed in the Mason City Globe Gazette that a five-year review was
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to be conducted and provided information on how to contact the EPA to provide input.  A letter stating
the same, as well as a history of the Site, was sent to elected officials, members of the media, and
community members.  The letter invited the recipients to submit any comments they might have to the
EPA.  No comments have been received.

Soon after approval of this Second Five-Year Review Report, a notice will be placed in the
same newspaper announcing that the Report is complete, and that it is available to the public at the
Mason City Public Library in Mason City, Iowa and the EPA Region VII office.

Document Review

This five-year review consisted of a review of relevant documents including Groundwater
Sampling and Quality Assurance Reports and Annual Status Reports.  See Attachment 5.

Data Review

Site Operation and Maintenance

The plan for site O&M is included in the Operations and Maintenance Manual.  According to
this manual, inspection and maintenance of the numerous parameters related to operation of the
extraction system, treatment system, cap and drainage system, and groundwater monitoring were
scheduled to be performed according to the frequency in Table 3, which is attached to this report as
Attachment 6.  The results of groundwater monitoring were reported twice annually in Groundwater
Sampling and Quality Assurance Reports, and will be discussed more thoroughly in the next section of
this report.  Annual Status Reports were submitted which included the results of all other inspection and
maintenance activities as well as a summary of the groundwater monitoring conducted during the year.  

For this Five-Year Review Report, Annual Status Reports, submitted by GZA Environmental,
Inc., on behalf of Holcim, were reviewed for 1997 through 2001.  Contained in the Annual Status
Reports were summaries of the semi-annual groundwater monitoring results; the condition of the cap
and maintenance activities associated with the cap and drainage system for the past year; the treatment
system O&M for the year; and a list and schedule of activities planned for the upcoming year.

Throughout the period of time since the first five-year review, the condition of the West Quarry
cap and drainage system continued to be very good with routine maintenance and minor repairs.  The
vegetation is well established and is maintained by annual fertilizing, mowing, and bailing.  Small areas of
erosion have been identified and repaired but none have been deep enough to have gone through the
topsoil and into the clay layer.  Improvements were made in the drainage system, particularly around
the treatment building.  In 1998, two CKD silos were demolished and the waste disposed adjacent to
the south face of the West Quarry.  The area was capped with clay, covered with topsoil, and seeded. 
The plans for this work were approved by the EPA and were consistent with the requirements of the
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RD for the West Quarry.

Repairs and modifications to the groundwater extraction and treatment systems were made as
needed.  This included the replacement of pumps and components that had become defective through
use.  The control equipment for the treatment system has been upgraded to provide improved operation
and monitoring.

The NPDES permit for discharge of treated water into Calmus Creek was issued by the IDNR
and compliance with the permit is monitored by the IDNR Field Office in Mason City.  They do not
report any issues with compliance for this permit.

Groundwater Monitoring

Groundwater monitoring has been conducted semi-annually since the first five-year review. 
Groundwater monitoring is conducted according to the Quality Assurance Project Plan for the RA and
the Operations and Maintenance Manual.  Attachment 3 is a  map showing monitoring well locations at
the Site.  Monitoring well HOL-MW11B was reported to have been damaged since December 1996
and was unable to be sampled.  During sampling in December 1999 monitoring well HOL-MW10 and
HOL-MW2A were also identified as being unable to be sampled due to damage.  However, HOL-
MW10 was sampled again in December 2001.  During each round of groundwater sampling, water
level measurements were taken in each of the monitoring wells.  This information was used to determine
the direction of groundwater flow and whether the groundwater extraction system was maintaining an
inward gradient.  The flow configurations for each sampling event from 1997 through 2001 indicated
that inward gradients toward the hydraulic isolation system were being maintained.  A representative
Groundwater Flow Map is presented in Attachment 3.

Attachment 7 is a table summarizing the groundwater analytical results, by monitoring well, for
as far back as September 1992.  Results for the field parameters of pH, groundwater temperature, and
conductivity are listed as well as laboratory analytical concentrations for cadmium, chromium, lead,
nickel, and phenols.  In this table the results are compared against the performance standards that were
established in the CD for pH, cadmium, chromium, lead, and nickel.  Any value exceeding a
performance standard is shaded.

Since the previous five-year reveiw, the only wells continuing to exhibit elevated pH are HOL-
MW1A, HOL-MW1B, HOL-MW2CR, and HOL-MW12.  HOL-MW1A is in the CKD in the West
Quarry and is frequently dry and cannot be sampled.  It would be expected that if there is water in the
well that can be sampled it would continue to exhibit high pH since it is in the contaminated material. 
The other three wells that continue to exhibit high pH are in the bedrock beneath the CKD.  Once
again, it is to be expected that these wells may exhibit high pH. However, as long as the groundwater
extraction system continues to maintain an inward gradient, as it has, this groundwater will be treated
and the migration of contaminated groundwater from the Site will be prevented.  This aspect of the
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remedy continues to be protective.

The only monitoring wells to exceed the performance standards for metals since the last five-
year review were HOL-MW3B, HOL-MW6, and HOL-MW10.  HOL-MW3B is a bedrock well just
outside of the West Quarry and has exceeded the performance standard for lead twice since the last
five-year review.  As stated previously, the groundwater extraction system continues to maintain an
inward gradient.  Therefore, this groundwater will be treated and the migration of contaminated
groundwater from the Site will be prevented.  This aspect of the remedy continues to be protective. 
HOL-MW6 exceeded the performance standard for cadmium in June 1998 and HOL-MW10
exceeded the performance standard for cadmium in December 1998.  These single occurrences of
elevated levels of cadmium in these wells do not appear to be indicative of problems with the remedy. 
These wells will continue to be monitored for metals for the next five years.

According to the Statement of Work attached to the CD and the Quality Assurance Project
Plan, groundwater monitoring was to be conducted at least quarterly during construction of the RA and
for two years following the completion of construction, and then semi-annually for three years
thereafter.  After that time, groundwater monitoring was to be conducted annually.  Construction of the
RA was considered complete when the Preliminary Close Out Report was signed on December 23,
1993.  Therefore, quarterly groundwater monitoring could have concluded after December 23, 1995,
and semi-annual groundwater monitoring could have concluded after December 23, 1998.  Annual
groundwater monitoring could have begun as early as 1999.  It will be recommended in this Five-Year
Review Report that groundwater monitoring be conducted annually commencing in 2002.  The remedy
will continue to be fully protective with the implementation of this change.

Holcim has requested that analysis for cadmium, chromium, lead, nickel, and phenols be
eliminated, or at the very least reduced in frequency, from the groundwater monitoring requirements. 
The Statement of Work attached to the CD provides for a reduction in the frequency of metals analysis
if the levels found are below the performance standards set forth in the CD for four consecutive
quarters.  No such provision exists for reduction in the sampling frequency for phenols.  Based upon the
sampling results, which are presented in Attachment 7, analysis for cadmium, chromium, lead, and
nickel will no longer be required for the following monitoring wells:  HOL-MW1B, HOL-MW2CR,
HOL-MW4, HOL-MW5A, HOL-MW5B, HOL-MW8, HOL-MW9, HOL-MW11A, HOL-
MW12, and HOL-MW13.  The results of monitoring for these compounds show that they meet or
exceed the provisions in the CD for the reduction in frequency of metals analysis.  Eliminating the
analysis of the metals for these wells will have no adverse affect on the protectiveness of the remedy. 
Metals analysis will continue to be performed annually at all other monitoring wells.  Phenols analysis
will continue to be performed annually at all monitoring wells.

Holcim has requested that they be allowed to properly abandon monitoring wells HOL-
MW2A, HOL-MW2C, and HOL-MW11B since they have been damaged and have not been able to
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sample them for several years.  According to the first Five-Year Review Report, HOL-MW2C was
replaced by HOL-MW2CR in 1994.  Therefore, HOL-MW2C may be abandoned.  Prior to being
damaged, HOL-MW2A typically was dry due to hydraulic isolation in the CKD.  Abandonment of this
well is appropriate and replacement is not necessary as there are other wells in the CKD.  Prior to
being damaged in 1997, HOL-MW11B had only one exceedence of the performance standards and it
was for chromium in December 1993.  There were no additional exceedences.   The monitoring results
of the other monitoring wells in the vicinity of HOL-MW11B do not indicate contamination problems
that need to be tracked through the addition of a well to replace HOL-MW11B.  Therefore, HOL-
MW11B may be abandoned.  The abandonment of these three wells will not adversely affect the
protectiveness of the remedy.

Site Inspection

An inspection of the Site was conducted on April 25, 2002, by Victor Walkenhorst, an EPA
grantee.  (See Attachment 8).  The purpose of the inspection was to assess the protectiveness of the
remedy, including the integrity of the cap.  Also included during the inspection was a review of the
condition of the retention pond and a demonstration of the program controlling the extraction wells at
the Site.

The West Quarry cap was found to be in good condition with no evidence of erosion paths
from surface water drainage.  The surface water drainage system appears to be operating properly.

VII. Technical Assessment

Question A:  Is the remedy functioning as intended by the decision documents?

The review of site documents, applicable or relevant and appropriate requirements (ARARs),
risk assumptions, and the results of the site inspection indicates that the remedy is continuing to function
as intended by the ROD. 

The O&M of the cap has been effective.  Maintenance has been performed as scheduled and
appears to be effective.  While the O&M costs in the past five years exceed the estimate in the ROD
and the revised estimate in the RD, they do not appear to be excessive and it is anticipated that they will
decrease in the future.

The groundwater level measurements and the groundwater monitoring results indicate that the
groundwater extraction system in the West Quarry continues to effectively lower the groundwater level
in the CKD, collect contaminated groundwater from beneath the West Quarry, and prevent
contaminated groundwater from migrating off site.  The treatment system has been effectively treating
the groundwater prior to discharge to Calmus Creek.  This has been demonstrated by on-going
compliance with the NPDES permit.
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Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and remedial 
action objectives (RAOs) used at the time of remedy selection still valid?

There have been no changes in physical conditions or land use at the Site that would affect the
protectiveness of the remedy.  Also, due to site operational history, no new chemicals of concern are
expected or have been detected.

Changes in Standards and To Be Considereds

For contaminants of concern at this Site (identified as indicator chemicals in the Endangerment
Assessment) the ARARs established in the 1990 ROD and updated in the 1997 Five-Year Review
Report remain protective of human health and the environment.  Although there have been modifications
to the MCLs for these chemicals since the initial ROD was issued, which were explained in detail in the
1997 Five-Year Review Report, these modifications do not call into question the protectiveness of the
remedy.  Additionally, the MCLs for the contaminants of concern at this Site remain unchanged since
the completion of the first five-year review.  Groundwater pH remains the primary parameter of
concern at this Site.  The MCL for groundwater (pH 6.5 – 8.5) has not changed since the first five-year
review.

Changes in Exposure Pathways, Toxicity, and other Contaminant Characteristics

The only potentially complete exposure pathway is through ingestion of contaminated
groundwater.  Potential risks from ingestion of groundwater from this Site were calculated in the
Endangerment Assessment.  That exposure pathway was considered to be conservative in evaluating
risk because it assumed that on site mean chemical concentrations were found in off site private wells as
well at on site wells (i.e., this assumes that a person’s water consumption comes completely from
contaminated water).  There has been no change in risk assessment methodology (e.g., daily intake rate
calculations) that would alter risk estimates thereby changing the effectiveness of the remedy. 
Furthermore, the groundwater from this Site is not currently being consumed nor are there plans for this
water to be consumed in the future.  Hence, there is no exposure.  

Toxicity values, and the nomenclature for the values, for the chemicals of concern summarized
in Table II of the ROD, have changed since the issuance of that document.  Table 3  provides both past
and current toxicity values as well as hazard quotients and excess lifetime cancer risk estimates.  Using
current toxicity values, chromium and nickel levels remain protective of human health.  Although the
excess lifetime cancer risk posed by arsenic has dropped from 5x10-3 to 5.1x10-4, this would still be an
unacceptable level of risk if people were consuming the water.  However, no one is consuming
contaminated water and, more importantly, the implementation of the current remedy ensures that
contaminated water will not migrate off site to contaminate municipal or private drinking water wells. 
Adverse health affects posed by exposure to lead in drinking water are no longer assessed using
toxicity values.  Instead, the MCL (with an action level of 0.015 mg/L for water at the tap) is used to
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assess risk from lead in water.  This action level has not changed from the previous five-year review
and the remedy continues to be protective of human health and the environment.



24

Table 3
Comparison of Past and Current Toxicity Values

   ROD Toxicity Value  Current Toxicity Value

Chemical
Name

CDI
(mg/kg/day)

RfDc
(mg/kg/day)

PF
ROD 
HQ

ROD
ELC

RfDo
(mg/kg/day)

SF
Current   

HQ
Current

ELC

Arsenic 3.40e-04  --- 15  --- 5.10e-03 3.00e-04 1.5 1.13 5.10e-04

Chromium 1.20e-03 5.00e-03  --- 0.24  --- 3.00e-03  --- 0.40  ---

Nickel 3.40e-04 1.00e-03  --- 0.34  --- 2.00e-02  --- 0.02  ---

Lead 4.50e-03 1.40e-03  --- 3.21  ---  ---  ---  ---  ---

ROD - Record of Decision
CDI - Chronic Daily Intake
RfDc - Chronic Reference Dose Concentration
PF - Cancer Potency Factor (mg/kg/day)-1

ELC - Excess Lifetime Cancer Risk
HQ - Hazard Quotient
RfDo - Oral Reference Dose Concentration
SF - Slope Factor (mg/kg/day)-1

HQ = CDI/RfD
ELC = CDI x PF or SF

Evaluation of Remedial Action Objectives (RAOs)

The response actions taken address the principal threats posed by this Site and continue to
protect human health and the environment through; 1) manipulation of the hydraulic gradient so that
contaminated water does not migrate off site to expose people to contaminated municipal or private
well water; 2) capping of the Site which has prevented infiltration of water to the underlying
contaminated media as well as eliminated human exposure to contaminated soil; 3) recovery and
treatment of contaminated water so that no person is exposed to contaminants through the consumption
of contaminated groundwater; and 4) long-term groundwater monitoring that allows for the analysis of
contaminant concentration to assure that these levels remain protective of human health and the
environment through comparisons with ARARs (i.e., MCLs).  Therefore, the RAOs are effectively
being met.

Question C:  Has any other information come to light that could call into question the
protectiveness of the remedy?

No new targets have been identified during the five-year review.  No weather-related events
have adversely affected the protectiveness of the remedy.  There is no other information that calls into
question the protectiveness of the remedy.
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Technical Assessment Summary

According to the data reviewed and the site inspection, the remedy is functioning as intended by
the ROD.  There have been no changes to the physical conditions of the Site that would affect the
protectiveness of the remedy.  The ARARs cited in the ROD have been complied with.  While there
have been changes in some of the toxicity factors for the contaminants of concern that were used in the
endangerment assessment, as shown in Table 3, due to the remediation activities, no exposure to
contaminated media is occurring and therefore, toxicity has no bearing.  There have been no changes to
the standardized risk assessment methodology that could affect the protectiveness of the remedy.

VIII. Issues

Table 4
Issues

Issues
 Affects Current
Protectiveness

(Y/N)

Affects Future
Protectiveness

(Y/N)

Schedule for future groundwater monitoring needs
to be determined.

N Y

Request by Holcim to abandon monitoring wells
HOL-MW2A, HOL-MW2C, and HOL-MC11B.

N N

Request by Holcim to discontinue analysis of
groundwater samples for metals.

N N

Request by Holcim to discontinue analysis of
groundwater samples for phenols.

N Y

IX. Recommendations and Follow-up Actions

For all of the recommendations and follow-up actions listed in Table 5, Holcim is the party
responsible for implementing the actions and the EPA is the oversight agency.  The IDNR will be kept
informed of activities at the Site.
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Table 5
Recommendations and Follow-up Actions

 Issue
Recommendations

and
Follow-up Actions

Milestone
Date

 Affects 
Protectiveness (Y/N)

Current   Future

Schedule for
future
groundwater
monitoring needs
to be
determined.

Groundwater monitoring will be
conducted once annually pursuant
to the Statement of 
Work attached to the Consent
Decree.

12/31/2002 N Y

Request by
Holcim to
abandon
monitoring wells
HOL-MW2A,
HOL-MW2C,
and HOL-
MW11B.

Monitoring wells HOL-MW2A,
HOL-MW2C, and HOL-
MW11B may be properly
abandoned.

12/31/2002 N N

Request by
Holcim to
discontinue
analysis of
groundwater
samples for
metals.

Metals analysis may be
discontinued at HOL-MW1B,
HOL-MW2CR, HOL-MW4,
HOL-MW5A, HOL-MW5B,
HOL-MW8, HOL-MW9, HOL-
MW11A, and HOL-MW12.

12/31/2002 N N

Request by
Holcim to
discontinue
analysis of
groundwater
samples for
phenols.

There will be no change in the
requirement to analyze for phenols
at all monitoring wells.

Not
applicable

N Y

X. Protectiveness Statement

The remedy at the Northwestern States Portland Cement Company site is protective of human
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health and the environment.

XI.     Next Review

The next five-year review for the Northwestern States Portland Cement Company Superfund
site is required by September 16, 2007, five years from the date of this review.
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Attachment 5
List of Documents Reviewed

Consent Decree, United States of America v. Northwestern States Portland Cement Company and
Holnam Inc., October 10, 1991.

December 1999 Groundwater Sampling and Quality Assurance Report Holnam Inc. West Quarry
Remediation Site, Mason City, Iowa, June 6, 2000.

Five-Year Review, Northwestern States Portland Cement Company (NWSPCC) Site, Mason City,
Iowa, June 25, 1997.

Groundwater Sampling and Quality Assurance Report Holnam Inc. West Quarry Remediation Site,
Mason City, Iowa, October 22, 1999.

Groundwater Sampling and Quality Assurance Report (December 2000) Holnam Inc. West Quarry
Remediation Site, Mason City, Iowa, April 27, 2001.

Groundwater Sampling and Quality Assurance Report (December 2001) Holcim (US) Inc. West
Quarry Remediation Site, Mason City, Iowa, March 4, 2002.

Groundwater Sampling and Quality Assurance Report (June 2000) Holnam Inc. West Quarry
Remediation Site, Mason City, Iowa, October 11, 2000.

Groundwater Sampling and Quality Assurance Report (June 2001) Holnam Inc. West Quarry
Remediation Site, Mason City, Iowa, September 20, 2001.

Operations and Maintenance Manual for the West Quarry Site Remediation System, Holnam, Inc.,
Mason City, Iowa, June 1994.

Quality Assurance Project Plan for the Remedial Action at the West Quarry Site, Mason City, Iowa,
June 1992.

Quality Assurance Review, August 1997 Semi-Annual Sampling Event and Annual Cap Inspection
Holnam Inc. West Quarry Remediation Site, Mason City, Iowa, December 8,1997.

Quality Assurance Review, June 1998 Semi-Annual Groundwater Sampling Event West Quarry
Remediation Site, Mason City, Iowa, November 3,1998.

Quality Assurance Review - Revised Holnam Inc. West Quarry Remediation Site, Mason City, Iowa,
May 20,1999.
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Record of Decision for Northwestern States Portland Cement Company Site, Mason City, Iowa, June
20, 1990.

Remedial Action Annual Status Report for 1997 West Quarry Site Holnam, Mason City, Iowa,
November 21, 1997.
 
Remedial Action Annual Status Report for 1998 Holnam Inc. West Quarry Site, Mason City, Iowa,
December 1, 1998.

Remedial Action Annual Status Report for 1999 Holnam Inc. West Quarry, Mason City, Iowa, March
31, 2000.

Remedial Action Annual Status Report for 2001 Holcim (US) Inc. West Quarry Site, Mason City,
Iowa, April 18, 2002.

Remedial Design Plan for the West Quarry Site, Mason City, Iowa, June 1992.


































